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SYNCHRONIZATION SIGNAL GENERATION 
CIRCUIT, IMAGE DISPLAY APPARATUS USING 
SYNCHRONIZATION SIGNAL GENERATION 
CIRCUIT, AND METHOD FOR GENERATING 

SYNCHRONIZATION SIGNAL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a synchronization 
signal generation circuit for switching an internally-gener 
ated synchronization signal and a synchronization signal 
Which is in synchronization With an externally-supplied 
vertical synchronization signal, and to an image display 
apparatus using such a synchronization signal generation 
circuit. 

[0003] 2. Description of the Related Art 

[0004] In an image display apparatus using a liquid crystal 
panel or the like, in the case Where images, characters, 
patterns, etc., are displayed based on an external composite 
video signal on a display screen in a superirnposed fashion, 
the synchronization mode of the image display apparatus is 
sWitched betWeen the internal synchronization mode where 
a vertical synchronization signal internally generated by a 
vertical synchronization signal generation circuit and a 
horizontal synchronization signal Which is in synchroniza 
tion With the internally-generated synchronization signal are 
output to a display section and the external synchronization 
mode where an externally-supplied vertical synchronization 
signal and a horizontal synchronization signal Which is in 
synchronization With the externally-supplied synchroniza 
tion signal are output to the display section. When the 
synchronization mode is sWitched, the signal level of the 
composite video signal Which is output to the display section 
sharply changes at some points in its waveform, and accord 
ingly, the vertical synchronization signal and the horizontal 
synchronization signal Which are output to the display 
section have irregular frequencies. As a result, an image 
displayed on the display screen is temporarily disturbed. 

[0005] As a means of addressing such a problem, a syn 
chronization method which maintains the vertical synchro 
nization signal and the horizontal synchronization signal 
Which are output to the display section at regular frequencies 
is disclosed in Japanese Laid-Open Publication No. 
6-178206 and Japanese Laid-Open Publication No. 
7-177469. 

[0006] FIG. 6 is a block diagram shoWing a circuit 6000 
Which uses an image display sWitching rnethod disclosed in 
Japanese Laid-Open Publication No. 6-178206. 

[0007] In the circuit 6000, a superirnpose circuit 1 gener 
ates a superirnpose signal based on an external composite 
video signal supplied from outside and outputs the generated 
external composite video signal to an analog sWitch (sWitch 
ing section) 5. The superirnpose signal is a composite signal 
for displaying irnages, characters, patterns, etc., based on the 
external composite video signal on the display screen in a 
superirnposed fashion. 

[0008] Furthermore, the circuit 6000 has an inverter 7 for 
inverting the polarity of an internal synchronization signal, 
and an output of the inverter 7 is supplied to one of inverted 
input terminals of a NOR gate 8. The other inverted input 
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terminal of the NOR gate 8 receives an output-off signal 
SOFF1. The NOR gate 8 logically synthesizes the signal 
output from the inverter 7 and the output-off signal SOFF1, 
and outputs the resultant synthesized signal to an internal 
composite video signal generation circuit 2. 

[0009] The internal composite video signal generation 
circuit 2 generates, based on the signal from the NOR gate 
8, a blueback signal Which is a composite video signal for 
displaying irnages, characters, patterns, etc., on the display 
screen in a superirnposed fashion. This blueback signal is 
input to an analog sWitch (sWitching section) 6. 

[0010] Furthermore, the circuit 6000 has an inverter 3 for 
inverting the polarity of the externally-supplied synchroni 
zation sWitching signal S. A signal output from the inverter 
3 is supplied to analog sWitches 5 and 6 and the inverter 4. 
The inverter 4 further inverts the polarity of the output signal 
from the inverter 3 and outputs a resultant signal to the 
analog sWitches 5 and 6. The analog sWitches 5 and 6 are 
controlled based on the signals output from the inverters 3 
and 4 such that the states of the sWitches 5 and 6 differ from 
each other, i.e., such that When one of the sWitches 5 and 6 
is open, the other is closed. 

[0011] In the external synchronization rnode, under the 
control of the signals output from the inverters 3 and 4, the 
analog sWitch 5 selects the superirnpose signal supplied 
from the superirnpose circuit 1 and outputs the selected 
superirnpose signal as a composite video signal to the 
display section. The analog sWitch 6 is controlled based on 
the signals output from the inverters 3 and 4 such that the 
state of the analog sWitch 6 differs from that of the analog 
sWitch 5. 

[0012] In the internal synchronization mode, the analog 
sWitch 6 selects the blueback signal supplied from the 
internal composite video signal generation circuit 2 and 
outputs the selected blueback signal as a composite video 
signal to the display section. When the analog sWitch 5 
selects the superirnpose signal, the analog sWitch 6 does not 
select the blueback signal. 

[0013] FIG. 7 is a timing chart shoWing the signals 
described With reference to FIG. 6, i.e., a vertical synchro 
nization signal included in the internal synchronization 
signal, a vertical synchronization signal included in the 
external composite video signal, the output-off signal 
SOFF1, the synchronization sWitching signal S, and a ver 
tical synchronization signal included in the composite video 
signal output from the circuit 6000. 

[0014] When the synchronization mode is switched from 
the internal synchronization mode to the external synchro 
nization mode, the output-off signal SOFF1 rises to a high 
level before the synchronization sWitching signal S rises to 
a high level. With such an arrangement, the internal syn 
chronization signal Whose polarity has been inverted by the 
inverter 7 is supplied from the NOR gate 8 to the internal 
composite video signal generation circuit 2. Thus, during a 
period When the output-off signal SOFF1 is at a high level, 
the blueback signal is not output from the internal composite 
video signal generation circuit 2. 

[0015] After the supply of the blueback signal from the 
internal composite video signal generation circuit 2 is con 
tinuously suspended (i.e., the blueback signal is “OFF”) for 
at least one ?eld time or more, the synchronization sWitching 
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signal S rises from a loW level to a high level, Whereby the 
synchronization mode is switched from the internal synchro 
niZation mode to the external synchronization mode. As a 
result, the analog sWitch 6 is turned off Whereas the analog 
sWitch 5 is turned on. Thus, the superimpose signal gener 
ated by the superimpose signal circuit 1 is output as the 
composite video signal to the display section. Thus, the 
sWitching from the internal synchroniZation mode to the 
external synchroniZation mode is achieved by providing an 
OFF period of one ?eld time or more betWeen the internal 
composite video signal and the external composite video 
signal. With such an arrangement, the vertical synchroniZa 
tion signal included in the composite video signal Which is 
output to the display section is prevented from having 
irregular frequencies. 
[0016] FIG. 8 is a block diagram shoWing a frame pulse 
generation circuit 8000 in a record and reproduction appa 
ratus disclosed in Japanese Laid-Open Publication No. 
7-177469. A frame pulse is generated based on a vertical 
synchroniZation signal, and the vertical synchroniZation 
signal is generated based on the frame pulse. Thus, the frame 
pulse and the vertical synchroniZation signal are in synchro 
niZation With each other. A synchroniZation method in the 
frame pulse generation circuit 8000 is described as a method 
for synchroniZing a vertical synchroniZation signal and a 
horiZontal synchroniZation signal. 

[0017] The frame pulse generation circuit shoWn in FIG. 
8 includes a frame length determination section 11, an 
internal vertical synchroniZation signal generation section 
17, a WindoW pulse generation section 22, an output control 
section 23, and a timing control section 24. The frame length 
determination section 11 includes: a frame length detection 
circuit 12 for detecting a frequency of a frame pulse Which 
is input to the frame length determination section 11 based 
on an externally provided vertical synchroniZation signal 
(i.e., for detecting the length of one frame length); and three 
comparators 13, 14, and 15 for determining the length of one 
frame of the frame pulse detected by the frame length 
detection circuit 12. 

[0018] When one frame of the frame pulse detected by the 
frame length detection circuit 12 is longer than one frame of 
a frame pulse having a standard frequency by 1% or more of 
the one frame of the standard frequency frame pulse, the 
comparator 13 outputs a high level signal. When one frame 
of the frame pulse detected by the frame length detection 
circuit 12 is shorter than one frame of the frame pulse having 
the standard frequency by 1% or more of the one frame of 
the standard frequency frame pulse, the comparator 14 
outputs a high level signal. When the difference of one frame 
of the frame pulse detected by the frame length detection 
circuit 12 and one frame of the frame pulse having the 
standard frequency is Within a 11% range, the comparator 15 
outputs a high level signal. 

[0019] The output of the comparator 13 is supplied to a 
plus counter 18 of the internal vertical synchroniZation 
signal generation section 17 and to a previous frame state 
detection section 16. A signal output from the plus counter 
18 is supplied to a frame pulse generation section 20 Which 
generates a frame pulse having a frequency that is 1% or 
more higher than that of the standard frequency frame pulse. 

[0020] The output of the comparator 14 is supplied to a 
minus counter 19 of the internal vertical synchroniZation 
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signal generation section 17 and to the previous frame state 
detection section 16. A signal output from the minus counter 
19 is supplied to a frame pulse generation section 21 Which 
generates a frame pulse having a frequency that is 1% or less 
loWer than that of the standard frequency frame pulse. 

[0021] AsWitch 27 selects one of an output signal from the 
frame pulse generation section 20 and an output signal from 
the frame pulse generation section 21. The sWitch 27 is 
sWitched by the output control section 23 Which is controlled 
by the previous frame state detection section 16. The output 
signal of the frame pulse generation section 20 or 21 is 
supplied to the timing control section 24 and to a sWitch 
terminal 28a of the sWitch 28 Which is controlled by the 
timing control section 24. The timing control section 24 
receives an output of the WindoW pulse generation section 
22 and the output of the comparator 15. 

[0022] The output of the comparator 15 is supplied to a 
sWitch 25 provided betWeen the input terminal 10 and the 
counters 18 and 19, to a sWitch 26 provided betWeen the 
input terminal 10 and a sWitch terminal 28b of the sWitch 28, 
and to the timing control section 24. 

[0023] An operation of the frame pulse generation circuit 
8000 having the above structure is described beloW. 

[0024] The input terminal 10 receives a frame pulse gen 
erated based on an externally-supplied vertical synchroni 
Zation signal, and the generated frame pulse is supplied to 
the frame length detection circuit 12. The frame length 
detection circuit 12 detects rising edges of the frame pulse, 
thereby detecting the length of one frame of the frame pulse. 
When the difference in length betWeen the detected one 
frame and one frame of the frame pulse having the standard 
frequency is Within a 11% range, the comparator 15 outputs 
a high level signal, Whereby the sWitches 25 and 26 are 
turned on. As a result, the counters 18 and 19 of the internal 
vertical synchroniZation signal generation section 17 are 
reset in synchroniZation With a rising edge of the frame 
pulse. On the other hand, a frame pulse input through the 
input terminal 10 is supplied to the sWitch terminal 28b of 
the sWitch 28. The timing control section 24 controls the 
sWitch 28 based on the output signal from the comparator 15 
such that a common terminal 28c of the sWitch 28 is 
connected to the sWitch terminal 28b. As a result, the frame 
pulse input through the input terminal 10 is supplied as it is 
to an output terminal 30. This state is in the external 
synchroniZation mode. 

[0025] Alternatively, When the one frame detected by the 
frame length detection circuit 12 is longer or shorter than 
one frame of a frame pulse having a standard frequency by 
1% or more of the one frame of the standard frequency 
frame pulse, the counter 18 or 19 operates based on the 
output signal from the comparator 13 or 14, Whereby the 
output signal from the counter 18 is supplied to the frame 
pulse generation circuit 20 or the output signal from the 
counter 19 is supplied to the frame pulse generation circuit 
21. As a result, a frame pulse is generated. In the meantime, 
based on the output signal from the comparator 13 or 14, an 
output signal from the previous frame state detection section 
16 is supplied to the output control section 23, Which in turn 
controls the sWitch 27 such that the common terminal 27c is 
connected to one of the sWitch terminals 27a and 27b. In 
addition to the sWitching of the sWitch 27, the timing control 
section 24 controls the sWitch 28 such that the common 
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terminal 28c is connected to the switch terminal 28a, 
Whereby the sWitch terminal 27a or 27b is connected to the 
common terminal 28c of the sWitch 28. 

[0026] Thus, When the difference in length betWeen the 
detected one frame and one frame of the frame pulse having 
the standard frequency exceeds a 11% range, a frame pulse 
generated by the frame pulse generation section 20 or 21 is 
output from the output terminal 30. This state is in the 
internal synchronization mode. 

[0027] When the synchronization mode is sWitched from 
the internal synchroniZation mode to the external synchro 
niZation mode, the WindoW pulse generation section 22 is 
used to generate WindoW pulses based on a frame pulse 
Which is generated based on an externally-supplied vertical 
synchroniZation signal. Furthermore, even When the differ 
ence in length betWeen the detected one frame of an exter 
nally-supplied frame pulse and one frame of the frame pulse 
having the standard frequency is Within a 11% range, the 
synchroniZation mode is not sWitched from the internal 
synchroniZation mode to the external synchroniZation mode 
until a frame pulse is generated by the internal vertical 
synchroniZation signal generation section 17 Within an 
active area of the WindoW pulse. 

[0028] FIG. 9 is a timing chart for the signal output from 
the terminal 30 in the frame pulse generation circuit 8000 of 
FIG. 8 When the synchroniZation mode is sWitched from the 
internal synchroniZation mode to the external synchroniZa 
tion mode. In the case Where WindoW pulses are generated 
by the WindoW pulse generation section 22 based on a frame 
pulse Which is generated based on an externally-supplied 
vertical synchroniZation signal, the synchroniZation mode is 
not sWitched from the internal synchroniZation mode to the 
external synchroniZation mode until a pulse of an internal 
synchroniZation signal is generated Within an active area of 
the WindoW pulse. Thus, a frame pulse to be output (signal 
output from the terminal 30) can be kept at a regular 
frequency. Therefore, even When the difference in length 
betWeen one frame of an externally-supplied vertical syn 
chroniZation signal and one frame of the frame pulse having 
the standard frequency is Within a 11% range, the synchro 
niZation mode is not immediately sWitched from the internal 
synchroniZation mode to the external synchroniZation mode. 
As a result, the vertical synchroniZation signal to be output 
from the terminal 30 can be kept at a regular frequency. 

[0029] In an image sWitching method using the circuit 
6000 shoWn in FIG. 6, When a vertical synchroniZation 
signal included in an external composite video signal is 
input to the circuit 6000 at an irregular timing, the circuit 
6000 outputs a vertical synchroniZation signal Which is in 
synchroniZation With the vertical synchroniZation signal 
included in the external composite video signal Which is 
input at an irregular timing. Furthermore, in the case Where 
the display section to Which the output vertical synchroni 
Zation signal is supplied is a liquid crystal display device, if 
the OFF period of the blueback signal output from the 
internal composite video signal generation circuit 2 is equal 
to or longer than the time for discharging potential Which is 
applied to a liquid crystal in the liquid crystal display device, 
display on the screen results in an abnormal state. 

[0030] In the frame pulse generation circuit 8000 of the 
record and reproduction apparatus shoWn in FIG. 8, it is 
necessary to continuously supply a vertical synchroniZation 
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signal from outside. Furthermore, information such as video 
data supplied from the outside, or the like, cannot be used 
until the synchroniZation mode is sWitched from the internal 
synchroniZation mode to the external synchroniZation mode. 
Thus, during such a period, a video image cannot be 
displayed. Furthermore, in a system to Which a synchroni 
Zation signal is supplied from outside in an irregular fashion 
(for example, a system including an image display apparatus 
Where in a normal operation, a video image adjusted to the 
timing of a synchroniZation signal supplied from an external 
device (host device) is displayed While it is retained in 
(Written in and read from) a frame memory inside the image 
display apparatus, and When the supply of the synchroniZa 
tion signal is stopped, Writing in the frame memory is 
stopped, and a video signal retained in the frame memory is 
continuously read in the internal synchroniZation mode), 
When all or a portion of an image displayed on the display 
screen is replaced, the external apparatus only supplies the 
synchroniZation signal corresponding to the number of times 
that the display screen is replaced. Thus, the supply of the 
synchroniZation signal from outside may be stopped until a 
pulse of an internal synchroniZation signal is generated 
Within an active area of the WindoW pulse. In such a case, the 
synchroniZation mode cannot be sWitched from the internal 
synchroniZation mode to the external synchroniZation mode. 

SUMMARY OF THE INVENTION 

[0031] According to one aspect of the present invention, a 
synchroniZation signal generation circuit includes: a syn 
chroniZation signal generation section for generating a ?rst 
vertical synchroniZation signal and a ?rst horiZontal syn 
chroniZation signal based on an externally-supplied second 
vertical synchroniZation signal; and a detection section for 
detecting the second vertical synchroniZation signal, 
Wherein When the second vertical synchroniZation signal is 
detected by the detection section for the ?rst time, the ?rst 
vertical synchroniZation signal is not output by the synchro 
niZation signal generation section, and When the second 
vertical synchroniZation signal is detected by the detection 
section for the next time at a predetermined timing, the ?rst 
vertical synchroniZation signal is output by the synchroni 
Zation signal generation section. 

[0032] With such features of the present invention, When 
an externally-supplied vertical synchroniZation signal is 
identi?ed for the ?rst time, a vertical synchroniZation signal 
generated in a synchroniZation signal generation circuit is 
not output, and When an externally-supplied vertical syn 
chroniZation signal is identi?ed for the next time, a vertical 
synchroniZation signal Which is in synchroniZation With the 
externally-supplied vertical synchroniZation signal is gener 
ated and output. With such an arrangement, the frequency of 
the vertical synchroniZation signal output from the synchro 
niZation signal generation circuit does not sharply change. 
Accordingly, even When the externally-supplied vertical 
synchroniZation signal is intermittently input to the synchro 
niZation signal generation circuit, video data to be displayed 
can be continuously observed on a display screen. 

[0033] In one embodiment of the present invention, When 
the second vertical synchroniZation signal is detected by the 
detection section for the ?rst time, a second horiZontal 
synchroniZation signal is output by the synchroniZation 
signal generation section, and When the second vertical 
synchroniZation signal is detected by the detection section 
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for the next time at the predetermined timing, the ?rst 
horizontal synchronization signal Which is in synchroniza 
tion With the second vertical synchronization signal is output 
by the synchronization signal generation section. 

[0034] In another embodiment of the present invention, 
the second horizontal synchronization signal is not in syn 
chronization With the second vertical synchronization signal. 

[0035] With such features of the present invention, When 
an externally-supplied vertical synchronization signal is 
identi?ed for the ?rst time, a horizontal synchronization 
signal Which is not in synchronization With the externally 
supplied vertical synchronization signal is output, and When 
an externally-supplied vertical synchronization signal is 
input for the neXt time at a predetermined timing, a hori 
zontal synchronization signal Which is in synchronization 
With the externally-supplied vertical synchronization signal 
is generated and output. With such an arrangement, the 
frequency of the vertical synchronization signal output from 
the synchronization signal generation circuit does not 
sharply change. Accordingly, even When the externally 
supplied vertical synchronization signal is intermittently 
input to the synchronization signal generation circuit, video 
data to be displayed can be continuously observed on a 
display screen. 

[0036] In another embodiment of the present invention, 
the ?rst vertical synchronization signal and the ?rst hori 
zontal synchronization signal Which are in synchronization 
With the second vertical synchronization signal are output 
during a blanking interval. 

[0037] With such features of the present invention, When 
a vertical synchronization signal output from the synchro 
nization signal generation circuit is adjusted so as to be in 
synchronization With the externally-supplied vertical syn 
chronization signal, the vertical synchronization signal is 
adjusted such that a blanking time When video data is not 
output is optimized. With such an arrangement, even When 
the frequencies of a horizontal synchronization signal and a 
vertical synchronization signal Which are output from the 
synchronization signal generation circuit abruptly change, 
there is no data at the time When the change occur, and 
accordingly, video data Would never be disturbed. Further 
more, the variation range of the frequency of the vertical 
synchronization signal is minimized. Therefore, even When 
the externally-supplied vertical synchronization signal is 
intermittently input to the synchronization signal generation 
circuit, video data to be displayed can be continuously 
observed on a display screen. 

[0038] According to another aspect of the present inven 
tion, an image display apparatus includes: the above syn 
chronization signal generation circuit; and at least one 
storage device Which stores externally-supplied video data 
and from Which the video data is read. 

[0039] With such features of the present invention, all 
externally-supplied information can be retained as long as 
the frequency of a vertical synchronization signal included 
in externally-supplied video data is Within a predetermined 
range set in the synchronization signal generation circuit. 
Thus, all of the externally-supplied information can be 
continuously displayed Without being deleted. 

[0040] According to still another aspect of the present 
invention, a synchronization signal generation method for 
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generating a ?rst vertical synchronization signal and a ?rst 
horizontal synchronization signal based on an externally 
supplied second vertical synchronization signal includes 
steps of: not outputting the ?rst vertical synchronization 
signal When the second vertical synchronization signal is 
detected for the ?rst time, but outputting the ?rst vertical 
synchronization signal When the second vertical synchroni 
zation signal is detected for the neXt time at a predetermined 
timing; and outputting a second horizontal synchronization 
signal When the second vertical synchronization signal is 
detected for the ?rst time, and outputting the ?rst horizontal 
synchronization signal Which is in synchronization With the 
second vertical synchronization signal When the second 
vertical synchronization signal is detected for the neXt time 
at the predetermined timing. 

[0041] In one embodiment of the present invention, the 
second horizontal synchronization signal is not in synchro 
nization With the second vertical synchronization signal. 

[0042] With such features of the present invention, When 
an externally-supplied vertical synchronization signal is 
identi?ed for the ?rst time, a vertical synchronization signal 
generated in a synchronization signal generation circuit is 
not output, and When an externally-supplied vertical syn 
chronization signal is identi?ed for the neXt time, a vertical 
synchronization signal Which is in synchronization With the 
externally-supplied vertical synchronization signal is gener 
ated and output. Furthermore, When an externally-supplied 
vertical synchronization signal is identi?ed for the ?rst time, 
a horizontal synchronization signal Which is not in synchro 
nization With the externally-supplied vertical synchroniza 
tion signal, and When an externally-supplied vertical syn 
chronization signal is input for the neXt time at a 
predetermined timing, a horizontal synchronization signal 
Which is in synchronization With the externally-supplied 
vertical synchronization signal is generated and output. With 
such an arrangement, the frequency of the vertical synchro 
nization signal output from the synchronization signal gen 
eration circuit does not sharply change. Accordingly, even 
When the externally-supplied vertical synchronization signal 
is intermittently input to the synchronization signal genera 
tion circuit, video data to be displayed can be continuously 
observed on a display screen. 

[0043] In another embodiment of the present invention, 
the ?rst vertical synchronization signal and the ?rst hori 
zontal synchronization signal Which are in synchronization 
With the second vertical synchronization signal are output 
during a blanking interval. 

[0044] With such features of the present invention, When 
a vertical synchronization signal output from the synchro 
nization signal generation circuit is adjusted so as to be in 
synchronization With the externally-supplied vertical syn 
chronization signal, the vertical synchronization signal is 
adjusted such that a blanking time When video data is not 
output is optimized. With such an arrangement, even When 
the frequencies of a horizontal synchronization signal and a 
vertical synchronization signal Which are output from the 
synchronization signal generation circuit abruptly change, 
there is no data at the time When the change occur, and 
accordingly, video data Would never be disturbed. Further 
more, the variation range of the frequency of the vertical 
synchronization signal is minimized. Therefore, even When 
the externally-supplied vertical synchronization signal is 
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intermittently input to the synchronization signal generation 
circuit, video data to be displayed can be continuously 
observed on a display screen. 

[0045] Thus, the invention described herein makes pos 
sible the advantages of (1) providing a synchroniZation 
signal generation circuit Which can prevent video data from 
being disturbed When a synchroniZation signal is generated 
so as to be in synchroniZation With a synchroniZation signal 
Which is intermittently supplied externally at a standard 
timing; and (2) providing an image display apparatus Which 
can display all information supplied from outside by using 
the above synchroniZation signal generation circuit. 

[0046] These and other advantages of the present inven 
tion Will become apparent to those skilled in the art upon 
reading and understanding the folloWing detailed descrip 
tion With reference to the accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0047] FIG. 1 is a block diagram shoWing a synchroni 
Zation signal generation circuit according to the present 
invention. 

[0048] FIG. 2 is a ?oWchart for illustrating an operation of 
an output determination/reset pulse generation circuit When 
a vertical synchroniZation signal is input thereto. 

[0049] FIG. 3 is a timing chart shoWing respective signal 
pulses in the synchroniZation signal generation circuit 
according to the present invention. 

[0050] FIG. 4 is a block diagram shoWing an image 
display apparatus according to the present invention. 

[0051] FIG. 5 is a timing chart shoWing respective signal 
pulses in the image display apparatus according to the 
present invention. 

[0052] FIG. 6 is a block diagram shoWing a circuit Which 
uses a conventional image display sWitching method. 

[0053] FIG. 7 is a timing chart shoWing respective signal 
pulses in the circuit shoWn in FIG. 6. 

[0054] FIG. 8 is a block diagram shoWing a frame pulse 
generation circuit used in a conventional record and repro 
duction apparatus. 

[0055] FIG. 9 is a timing chart shoWing respective signal 
pulses in the frame pulse generation circuit shoWn in FIG. 
8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0056] Hereinafter, an embodiment of the present inven 
tion Will be described With reference to the draWings. 

[0057] FIG. 4 is a block diagram shoWing an image 
display apparatus 4000 according to the present invention. 
The image display apparatus 4000 includes: a synchroniZa 
tion signal generation circuit 401; frame memories 402 and 
403; a Write control circuit 404 for determining Which of the 
frame memories 402 and 403 data is Written in; a read 
control circuit 405 for determining Which of the frame 
memories 402 and 403 data is read from; and a display 
section 406 (e.g., liquid crystal panel) for displaying video 
data. 
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[0058] The synchroniZation signal generation circuit 401 
detects a vertical synchroniZation signal supplied from out 
side and outputs a detection signal to a Write control circuit 
404. In response to the detection signal, the Write control 
circuit 404 selects one of the frame memories 402 and 403 
and Writes video data in the selected frame memory 402 or 
403. 

[0059] In the meantime, the synchroniZation signal gen 
eration circuit 401 generates a vertical synchroniZation 
signal Which pulses at a certain interval and a horiZontal 
synchroniZation signal Which pulses at a certain interval 
based on the externally-supplied vertical synchroniZation 
signal, and outputs these synchroniZation signals to the 
display section 406 and the read control circuit 405. 

[0060] The synchroniZation signal generation circuit 401 
outputs a mode signal to the read control circuit 405 together 
With the vertical and horiZontal synchroniZation signals. The 
mode signal indicates Whether the vertical synchroniZation 
signal is supplied from the synchroniZation signal generation 
circuit 401 to the read control circuit 405 in synchroniZation 
With a vertical synchroniZation signal generated in the 
synchroniZation signal generation circuit 401 (internal syn 
chroniZation mode) or in synchroniZation With a externally 
supplied vertical synchroniZation signal (external synchro 
niZation mode). 

[0061] When the vertical synchroniZation signal is sup 
plied in the internal synchroniZation mode, the read control 
circuit 405 does not sWitch the frame memory from Which 
data is read and continues to read data from the currently 
selected frame memory (frame memory 402 or 403). Alter 
natively, When the vertical synchroniZation signal is sup 
plied in the eXternal synchroniZation mode, the read control 
circuit 405 sWitches the frame memory to read data from the 
other one of the frame memories 402 and 403. The display 
section 406 displays video data based on the vertical and 
horiZontal synchroniZation signals supplied from the syn 
chroniZation signal generation circuit 401. 

[0062] FIG. 1 is a block diagram shoWing a synchroni 
Zation signal generation circuit 401 according to the present 
invention. The synchroniZation signal generation circuit 401 
includes a detection circuit 101 for detecting that a vertical 
synchroniZation signal is input from outside, and a synchro 
niZation signal generation section 110 for generating a 
vertical synchroniZation signal and a horiZontal synchroni 
Zation signal based on the externally-supplied vertical syn 
chroniZation signal. The synchroniZation signal generation 
section 110 includes an output determination/reset pulse 
generation circuit 102 for receiving a detection signal Which 
is output by the detection circuit 101 in response to a vertical 
synchroniZation signal supplied from outside; an oscillation 
circuit 103 for generating a clock signal suitable for char 
acteristics of the display section 406 (FIG. 4); a horiZontal 
counter 104; decoders 105 and 107; and a vertical counter 
106. 

[0063] The oscillation circuit 103 outputs the generated 
clock signal to a horiZontal counter 104. The horiZontal 
counter 104 samples the clock signal from the oscillation 
circuit 103 to count the horiZontal frequency of the clock 
signal. When the counted value of the horiZontal frequency 
of the clock signal reaches a predetermined count value, the 
horiZontal counter 104 outputs the counted value to the 
decoder 105. The decoder 105 decodes the counted value 
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from the horizontal counter 104 to generate and output a 
horizontal synchronization signal to a horizontal counter 106 
and to the read control circuit 405 and the display section 
406 (FIG. 4). Furthermore, the generated horizontal syn 
chronization signal is output as a reset signal to the hori 
zontal counter 104. The horizontal counter 104 is reset by a 
horizontal synchronization signal from the decoder 105. The 
horizontal counter 104 can be reset by a reset signal from the 
output determination/reset pulse generation circuit 102. 
[0064] The vertical counter 106 samples the horizontal 
synchronization signal from the decoder 105 to count the 
frequency of the vertical synchronization signal. When the 
counted value reaches a predetermined count value, the 
vertical counter 106 outputs the counted value to the decoder 
107. The vertical counter 106 is reset by a reset signal from 
the output determination/reset pulse generation circuit 102. 
The above counted value must be set such that the frequency 
of the generated vertical synchronization signal is longer 
than that of the horizontal synchronization signal supplied 
externally. 
[0065] The decoder 107 decodes the value counted by the 
vertical counter 106 to generate a vertical synchronization 
signal. The decoder 107 outputs the generated vertical 
synchronization signal and WindoW pulses to the output 
determination/reset pulse generation circuit 102. Herein, the 
WindoW pulses are output by the decoder 107 at a predeter 
mined frequency in synchronization With the horizontal 
synchronization signal by using the externally-supplied ver 
tical synchronization signal as a reference in order to deter 
mine the frequency of the externally-supplied vertical syn 
chronization signal. Furthermore, a WindoW pulse is output 
Within a blanking interval (vertical blanking interval) When 
video data is not input/output. The limiting value for the 
frequency of the externally-supplied vertical synchroniza 
tion signal can be modi?ed by changing the Width of the 
WindoW pulse Within the blanking interval. 

[0066] Furthermore, the decoder 107 receives a mode 
signal Which indicates the synchronization mode (internal 
synchronization mode or external synchronization mode) 
from the output determination/reset pulse generation circuit 
102. The mode signal indicates Whether the synchronization 
signal generation circuit 401 outputs the externally-supplied 
vertical synchronization signal (external synchronization 
mode) or outputs the vertical synchronization signal gener 
ated by the decoder 107 (internal synchronization mode). 
[0067] The output determination/reset pulse generation 
circuit 102 determined based on the detection signal from 
the detection circuit 101 and the WindoW pulse from the 
decoder 107 Whether or not the circuit 102 outputs a reset 
signal to the horizontal counter 104 and the vertical counter 
106 according to the synchronization mode at the time When 
the detection signal is input to the circuit 102. Furthermore, 
the output determination/reset pulse generation circuit 102 
determines Whether or not the vertical synchronization sig 
nal from the decoder 107 is output, and based on a result of 
the determination, outputs the vertical synchronization sig 
nal to the read control circuit 405 and the display section 406 
(FIG. 4). It should be noted that in the present embodiment, 
for the purpose of simplifying the description, the horizontal 
synchronization signal and the vertical synchronization sig 
nal are pulse signals. 

[0068] FIG. 2 is a ?oWchart for illustrating an operation of 
the output determination/reset pulse generation circuit 102 
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When a detection signal from the detection circuit 101 is 
input to the circuit 102. FIG. 3 is a timing chart shoWing 
respective signal pulses in the synchronization signal gen 
eration circuit 401 including the output determination/reset 
pulse generation circuit 102 according to the present inven 
tion. 

[0069] First, an operation of the output determination/reset 
pulse generation circuit 102 in the case Where the externally 
supplied vertical synchronization signal is not input in the 
detection circuit 101 is described With reference to FIG. 1, 
before describing an operation of the output determination/ 
reset pulse generation circuit 102 in the case Where the 
detection signal is input from the detection circuit 101 to the 
output determination/reset pulse generation circuit 102. 

[0070] In the case Where the externally-supplied vertical 
synchronization signal is not input in the detection circuit 
101, i.e., in the case Where a detection signal is not output 
from the detection circuit 101, an mode signal output from 
the output determination/reset pulse generation circuit 102 
indicates the internal synchronization mode. Thus, the 
decoder 105 outputs a horizontal synchronization signal 
With a predetermined frequency. The horizontal counter 104 
is reset by the horizontal synchronization signal from the 
decoder 105. 

[0071] When the horizontal synchronization signal from 
the decoder 105 is counted by the vertical counter 106 up to 
a predetermined counted value, the decoder 107 outputs a 
vertical synchronization signal With a predetermined fre 
quency Which is in synchronization With the horizontal 
synchronization signal. The vertical counter 106 is reset by 
a reset signal Which is generated by the output determina 
tion/reset pulse generation circuit 102 based on the vertical 
synchronization signal output from the decoder 107. 

[0072] The horizontal synchronization signal output from 
the decoder 105 is output to the read control circuit 405 and 
the display section 406 (FIG. 4). The vertical synchroniza 
tion signal output from the decoder 107 in synchronization 
With the horizontal synchronization signal is output from the 
output determination/reset pulse generation circuit 102 as an 
output of the synchronization signal generation circuit 401 
to the read control circuit 405 and the display section 406. 

[0073] Referring to FIGS. 2 and 3, When a vertical 
synchronization signal is input from outside to the detection 
circuit 101, and a detection signal from the detection circuit 
101 is input to the output determination/reset pulse genera 
tion circuit 102 (steps S201 and S202), if the synchroniza 
tion mode is in the internal synchronization mode, the output 
determination/reset pulse generation circuit 102 outputs a 
reset signal not to the horizontal counter 104 but only to the 
vertical counter 106 (step S203). This operation is per 
formed for the purpose of preventing the horizontal syn 
chronization signal from being in synchronization With a 
?rst pulse of the externally-supplied vertical synchroniza 
tion signal and alloWing the vertical counter 106 to perform 
a count operation in order to determine the frequency of the 
vertical synchronization signal after the time When the 
externally-supplied vertical synchronization signal has been 
input. 

[0074] In this operation, the vertical synchronization sig 
nal output from the decoder 107 is subjected to masking 
processing in the output determination/reset pulse genera 
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tion circuit 102, whereby the vertical synchronization signal 
is not output from the synchronization signal generation 
circuit 401 (step S204). Only the horiZontal synchroniZation 
signal output from the horiZontal counter 104 is output from 
the synchroniZation signal generation circuit 401. This hori 
Zontal synchroniZation signal is not in synchroniZation With 
the externally-supplied vertical synchroniZation signal 
regardless of Whether a detection signal is input to the output 
determination/reset pulse generation circuit 102. 

[0075] The ?rst pulse of the vertical synchroniZation sig 
nal supplied from outside to the synchroniZation signal 
generation circuit 401 is not in synchroniZation With the 
vertical synchroniZation signal in the internal synchroniZa 
tion mode, i.e., With the internally-generated vertical syn 
chroniZation signal. Thus, during a period When video data 
is being displayed, When a ?rst pulse of the vertical syn 
chroniZation signal is input from outside, only the vertical 
counter 106 is reset, and the horiZontal counter 104 is not 
reset, Whereby a change of the frequency of the horiZontal 
synchroniZation signal is prevented, and accordingly, the 
display of the video data is prevented from being disturbed. 

[0076] According to the present invention, a blanking 
interval is extended such that a next pulse of the vertical 
synchroniZation signal from the synchroniZation signal gen 
eration circuit 401 is Within the blanking interval, Whereby 
the display of the video data is prevented from being 
disturbed. 

[0077] In the output determination/reset pulse generation 
circuit 102, the mode signal Which is currently indicating the 
internal synchroniZation mode is modi?ed, in synchroniZa 
tion With at the ?rst falling edge of the detection signal 
output from the detection circuit 101, so as to indicate the 
external synchroniZation mode (step S205). At the time 
When the internal synchroniZation mode is modi?ed, i.e., at 
step S205, the vertical synchroniZation signal and the hori 
Zontal synchroniZation signal are not yet sWitched to the 
external synchroniZation mode. 

[0078] When the output determination/reset pulse genera 
tion circuit 102 operates in the external synchroniZation 
mode, the decoder 107 outputs WindoW pulses. When the 
externally-supplied vertical synchroniZation signal having a 
speci?c predetermined frequency is input to the detection 
circuit 101, the next pulse of the externally-supplied vertical 
synchroniZation signal is input subsequently to the ?rst pulse 
of the externally-supplied vertical synchroniZation signal, to 
the detection circuit 101 at a predetermined timing. If during 
a period When the WindoW pulses are output, the next pulse 
of the externally-supplied vertical synchroniZation signal is 
input to the detection circuit 101, and a detection signal is 
input to the output determination/reset pulse generation 
circuit 102 (“Yes” at step S206), the output determination/ 
reset pulse generation circuit 102 outputs a reset signal to the 
horiZontal counter 104 and the vertical counter 106 (step 

S207). 
[0079] The horiZontal counter 104 is reset by the reset 
signal, Whereby the decoder 105 outputs a reset (i.e., fresh) 
horiZontal synchroniZation signal. In the meantime, the 
vertical counter 106 is reset, Whereby a vertical synchroni 
Zation signal is output from the decoder 107 (step S208). 
These mean that the horiZontal synchroniZation signal and 
the vertical synchroniZation signal output from the synchro 
niZation signal generation circuit 401 are in synchroniZation 
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With the detection signal for the externally-supplied vertical 
synchroniZation signal at a falling edge of the detection 
signal Within the pulse Width of the WindoW pulse. With such 
an arrangement, the video data to be displayed can be 
prevented from being disturbed. This is because during a 
period When a WindoW pulse Which indicates a blanking 
interval (vertical blanking interval) When video data is not 
output is output, the internally-generated horiZontal syn 
chroniZation signal and vertical synchroniZation signal are in 
synchroniZation With a detection signal corresponding to the 
externally-supplied vertical synchroniZation signal. Further 
more, the blanking interval is extended such that the next 
pulse of the externally-supplied vertical synchroniZation 
signal falls Within the blanking interval, Whereby the vertical 
synchroniZation signal is output from the decoder 107 to the 
output determination/reset pulse generation circuit 102 con 
currently With the detection signal corresponding to the 
externally-supplied vertical synchroniZation signal being 
input from the detection circuit 101 to the circuit 102. As a 
result, the blanking interval can be limited to an optimum, 
required minimum time. In this case, the mode signal is not 
modi?ed, the synchroniZation mode remains the external 
synchroniZation mode, and the horiZontal synchroniZation 
signal and the vertical synchroniZation signal Which are in 
synchroniZation With the detection signal corresponding to 
the externally-supplied vertical synchroniZation signal are 
output from the synchroniZation signal generation circuit 
401. 

[0080] Alternatively, in the case Where during a period 
When the WindoW pulse is being output, a detection signal 
corresponding to the externally-supplied vertical synchro 
niZation signal is not input to the output determination/reset 
pulse generation circuit 102, the output determination/reset 
pulse generation circuit 102 does not output a reset signal to 
the horiZontal counter 104 and the vertical counter 106 (step 
S209). At the time When the supply of the WindoW pulse is 
stopped, the output determination/reset pulse generation 
circuit 102 outputs a reset signal only to the vertical counter 
106. 

[0081] In this case, the WindoW pulses generated by the 
decoder 107 are generated based on the counted value for the 
horiZontal synchroniZation signal Which has been counted 
by the vertical counter 106. Thus, at the time When the 
supply of the WindoW pulses is stopped, the horiZontal 
counter 104 is reset by the horiZontal synchroniZation signal, 
Which is output from the decoder 105 and counted by the 
vertical counter 106, at a same timing as that When the 
vertical counter 106 is reset. Then, the mode signal is 
modi?ed such that the synchroniZation mode is sWitched 
from the external synchroniZation mode to the internal 
synchroniZation mode. After this sWitching of the synchro 
niZation mode, the vertical synchroniZation signal generated 
by the synchroniZation signal generation circuit 401 and the 
horiZontal synchroniZation signal Which is in synchroniZa 
tion With the vertical synchroniZation signal generated by 
the circuit 401 are output from the synchroniZation signal 
generation circuit 401. 

[0082] Alternatively, in the case Where the detection cir 
cuit 101 does not receive an externally-supplied vertical 
synchroniZation signal and therefore does not outputs a 
detection signal to the output determination/reset pulse 
generation circuit 102, at the time When the supply of the 
WindoW pulse is stopped, the output determination/reset 
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pulse generation circuit 102 outputs a reset signal only to the 
vertical counter 106, Which is the same as the previously 
described case Where the detection signal does not pulse 
during a period When the WindoW pulses are output from the 
decoder 107. Then, the mode signal Which is currently 
indicating the external synchronization mode is modi?ed so 
as to indicate the internal synchroniZation mode. 

[0083] In the above description, the horiZontal synchroni 
Zation signal and the vertical synchroniZation signal are 
described as pulse signals, but are not limited to pulse 
signals. According to the present invention, When the syn 
chroniZation signals are not pulse signals, the above struc 
ture may be modi?ed such that the synchroniZation signal 
generation circuit 401 additionally includes a circuit having 
a function for converting a synchroniZation signal to a pulse 
signal and converting a pulse signal to a synchroniZation 
signal. 

[0084] FIG. 5 is a timing chart for illustrating a sWitching 
operation betWeen the frame memory 402 and the frame 
memory 403 in the image display apparatus 4000 shoWn in 
FIG. 4. In the case Where an externally-supplied vertical 
synchroniZation signal is not input to the synchroniZation 
signal generation circuit 401, and accordingly, a detection 
signal is not input from the synchroniZation signal genera 
tion circuit 401 to a Write control circuit 404, data to be read 
Which is stored in the frame memory 402 is continuously 
used because there is no data to be Written. The video data 
to be read is data (D1) Which has been previously Written 
and stored in the frame memory 402. 

[0085] In the internal synchroniZation mode, When a 
detection signal is input from the synchroniZation signal 
generation circuit 401 to the Write control circuit 404, the 
frame memory in Which data is to be Written is sWitched 
from the frame memory 402 to the frame memory 403 (i.e., 
the Write control circuit 404 selects the frame memory 403), 
and externally-supplied video data (D11) is Written in the 
frame memory 403. In the meantime, data is continuously 
read from the frame memory 402. Furthermore, When the 
?rst pulse of the detection signal Which corresponds to the 
?rst pulse of the externally supplied vertical synchroniZation 
signal is output from the synchroniZation signal generation 
circuit 401, the vertical synchroniZation signal is output 
from the synchroniZation signal generation circuit 401 but is 
not masked. Thus, a horiZontal synchroniZation signal Which 
is not in synchroniZation With the ?rst pulse of the detection 
signal (i.e., in the internal synchroniZation mode) is output 
from the synchroniZation signal generation circuit 401, and 
thus, the video data (D1) stored in the frame memory 402 is 
continuously read out Without being deleted. Therefore, the 
horiZontal synchroniZation signal and the vertical synchro 
niZation signal are kept in synchroniZation, and accordingly, 
a video image or the like displayed on the display section is 
prevented from being disturbed. 

[0086] Alternatively, in the external synchroniZation 
mode, When a pulse of the detection signal is Written in the 
Write control circuit 404, the frame memory in Which data is 
Written and the frame memory from Which data is read are 
both sWitched. Speci?cally, for example, When the frame 
memory 403 is currently selected by the Write control circuit 
404, the frame memory in Which data is Written is sWitched 
from the frame memory 403 to the frame memory 402, and 
externally-supplied video data (D12) is Written in the frame 
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memory 402. Then, the frame memory in Which data is 
Written is sWitched from the frame memory 402 to the frame 
memory 403, and externally-supplied video data (D13) is 
Written in the frame memory 403. When the frame memory 
402 is currently selected by the read control circuit 405, the 
frame memory from Which data is read is sWitched from the 
frame memory 402 to the frame memory 403, and the video 
data (D11) is read from the frame memory 403. Then, When 
the frame memory from Which data is read is sWitched from 
the frame memory 403 to the frame memory 402, the video 
data (D12) is read from the frame memory 402. 

[0087] In the case Where the Waveform of the externally 
supplied vertical synchroniZation signal is shifted With 
respect to that of a vertical synchroniZation signal having a 
standard frequency, or When the supply of a detection signal 
is stopped, the synchroniZation signal generation circuit 401 
transits to the internal synchroniZation mode. In this case, 
the frame memory from Which data is read is sWitched such 
that the frame memory from Which data is read is the same 
as the frame memory in Which data is Written. In the case 
Where such a sWitching operation is performed, if a detection 
signal is not input to the output determination/reset pulse 
generation circuit 102 during a period When WindoW pulses 
are output, the supply of WindoW pulses is stopped, and after 
the blanking interval, the horiZontal counter 104 and the 
vertical counter 106 are reset at the same time. As a result, 
the synchroniZation mode is sWitched from the external 
synchroniZation mode to the internal synchroniZation mode. 
Thus, When the synchroniZation mode is sWitched from the 
external synchroniZation mode to the internal synchroniZa 
tion mode, the horiZontal synchroniZation signal and the 
vertical synchroniZation signal are prevented from having an 
irregular frequency, and accordingly, a video image or the 
like to be displayed on the display section can be prevented 
from being disturbed. Note that in the example illustrated in 
FIG. 5, the frame memory 403 is selected as the frame 
memory from Which data is read and the frame memory in 
Which data is Written, and video data (D13) is read from the 
frame memory 403. 

[0088] Thus, in the image display apparatus 4000 shoWn 
in FIG. 4, both externally-supplied video data (D11, D12, 
D13: see FIG. 5) and video data Which is currently dis 
played (D1) can be continuously displayed at a predeter 
mined frequency Without hindered from being displayed. 

[0089] In a synchroniZation signal generation circuit 
according to the present invention, at a time When an 
externally-supplied vertical synchroniZation signal is ?rst 
identi?ed by means of a detection signal Which corresponds 
to the externally-supplied vertical synchroniZation signal, a 
vertical synchroniZation signal generated in the synchroni 
Zation signal generation circuit is not output. When a next 
externally-supplied vertical synchroniZation signal is input 
at a predetermined timing, the synchroniZation signal gen 
eration circuit generates and outputs a vertical synchroniZa 
tion signal and a horiZontal synchroniZation signal Which are 
in synchroniZation With the externally-supplied vertical syn 
chroniZation signal. With such an arrangement, even When 
the externally-supplied vertical synchroniZation signal is 
intermittently input to the synchroniZation signal generation 
circuit, video data can be prevented from being disturbed. 
Furthermore, if the frequency of a vertical synchroniZation 
signal included in an externally-supplied video signal is 
Within a predetermined range set in the synchroniZation 
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signal generation circuit, all of the externally-supplied video 
signals can be continuously converted into display images 
Without being deleted. 

[0090] Various other rnodi?cations Will be apparent to and 
can be readily made by those skilled in the art Without 
departing from the scope and spirit of this invention. 
Accordingly, it is not intended that the scope of the claims 
appended hereto be limited to the description as set forth 
herein, but rather that the claims be broadly construed. 

What is claimed is: 
1. A synchroniZation signal generation circuit, cornpris 

ing: 
a synchroniZation signal generation section for generating 

a ?rst vertical synchroniZation signal and a ?rst hori 
Zontal synchroniZation signal based on an externally 
supplied second vertical synchroniZation signal; and 

a detection section for detecting the second vertical syn 
chroniZation signal, 

Wherein When the second vertical synchroniZation signal 
is detected by the detection section for the ?rst time, the 
?rst vertical synchroniZation signal is not output by the 
synchroniZation signal generation section, and When 
the second vertical synchroniZation signal is detected 
by the detection section for the next time at a prede 
terrnined timing, the ?rst vertical synchroniZation sig 
nal is output by the synchroniZation signal generation 
section. 

2. A synchroniZation signal generation circuit according 
to claim 1, Wherein When the second vertical synchroniZa 
tion signal is detected by the detection section for the ?rst 
time, a second horiZontal synchroniZation signal is output by 
the synchroniZation signal generation section, and When the 
second vertical synchroniZation signal is detected by the 
detection section for the next time at the predetermined 
timing, the ?rst horiZontal synchroniZation signal Which is in 
synchroniZation With the second vertical synchroniZation 
signal is output by the synchroniZation signal generation 
section. 

3. A synchroniZation signal generation circuit according 
to claim 2, Wherein the second horiZontal synchroniZation 
signal is not in synchroniZation With the second vertical 
synchroniZation signal. 
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4. A synchroniZation signal generation circuit according 
to claim 2, Wherein the ?rst vertical synchroniZation signal 
and the ?rst horiZontal synchroniZation signal Which are in 
synchroniZation With the second vertical synchroniZation 
signal are output during a blanking interval. 

5. An image display apparatus, comprising: 

a synchroniZation signal generation circuit recited in 
claim 1; and 

at least one storage device Which stores externally-sup 
plied video data and from Which the video data is read. 

6. A synchroniZation signal generation method for gen 
erating a ?rst vertical synchroniZation signal and a ?rst 
horiZontal synchroniZation signal based on an eXternally 
supplied second vertical synchroniZation signal, cornprising 
steps of: 

not outputting the ?rst vertical synchroniZation signal 
When the second vertical synchroniZation signal is 
detected for the ?rst time, but outputting the ?rst 
vertical synchroniZation signal When the second verti 
cal synchroniZation signal is detected for the next time 
at a predetermined timing; and 

outputting a second horiZontal synchroniZation signal 
When the second vertical synchroniZation signal is 
detected for the ?rst time, and outputting the ?rst 
horiZontal synchroniZation signal Which is in synchro 
niZation With the second vertical synchroniZation signal 
When the second vertical synchroniZation signal is 
detected for the next time at the predetermined timing. 

7. A synchroniZation signal generation method according 
to claim 6, Wherein the second horiZontal synchroniZation 
signal is not in synchroniZation With the second vertical 
synchroniZation signal. 

8. A synchroniZation signal generation method according 
to claim 7, Wherein the ?rst vertical synchroniZation signal 
and the ?rst horiZontal synchroniZation signal Which are in 
synchroniZation With the second vertical synchroniZation 
signal are output during a blanking interval. 


